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Abstract
Rangelands are the mainstay of pastoral and agropastoral livelihoods worldwide. They have provided
forage for livestock and wildlife for centuries, but steady degradation of rangelands is causing increasing
concern. Many rangeland managers believe exclusion of livestock grazing for extended periods would
allow degraded rangelands to recover. The purpose of this current ongoing research is to evaluate the effect
of high-intensity short-duration grazing on plant density, species richness and botanical composition on
arid rangelands during favorable years. The site, which is protected for two years in southern Tunisia and
covers an area of 6 ha, was grazed by a flock of about 150 heads of sheep for one week. The grazing took
place towards the end of the spring season just after seed dispersal. The measurements were taken before
and after grazing using the quadrats method. Preliminary findings revealed no significant difference in plant
density, richness, and botanical composition of perennial species. On the contrary, the annual species
decreased. In conclusion, short-duration grazing systems do not affect perennial plants that permit greater
forage selectivity. As temperatures start rising in late spring, livestock is forced to select annual plants due
to their higher palatability and higher water content without damaging perennial plants. In addition, grazing
removes oxidized plant material from perennial species that would otherwise remain on top of the plants,
prevent photosynthesis, and cause the plant’s death after several years.
1. Introduction
Many previous studies have assessed the effects of different grazing systems and several studies agreed that
grazing is one of the most influential factors leading to rangeland degradation, while other observations
showed an inverse trend. A number of studies have found positive to neutral impacts of grazing and
considered that grazing is a suitable tool for rangeland management by enhancing productivity and diversity
(Dorrough et al. 2007; Kohyani et al. 2008). The idea of short duration grazing, introduced by Goodloe
(1969) then developed by savory in the 80s, became a widely popular and controversial tool for grazing
management. The purpose of this recommended alternative practice is to increase stocking density while
maintaining rangeland durability (Savory 1978). High-intensity, short-duration grazing system can drive
signiﬁcant improvement and is important as the rest period (Goodloe 1969; Weltz and Wood 1986; Joseph
et al. 2002). In Tunisia, no studies have been conducted to investigate the effects of the high-intensity,
short-duration grazing system on rangeland. The purpose of this study is to assess the extent of intensive
pressure of grazing for short duration on the vegetation of the arid rangeland of southern Tunisia. The
eventual goal of the experiment is to be able to give appropriate alternative recommendations to rangeland
owners who desire to enhance livestock production while caring for the rangeland health.
2. Methods and Study Site
The studied area consisted of a protected area of Haloxylon schmittianum steppe which have been grazed
continuously yearly before two years when the grazing exclusion was established. It is located in the south
of Tunisia, 30 km East of Tataouine. The climate is arid with an average annual precipitation of 80 mm.
Annual precipitation in the years 2017/2018 and 2018/2019 was 253 and 120 mm, respectively. The
sampled areas were excluded from livestock grazing for two years by implementing rest practice until the
first sampling of vegetation in May 2019. After the first sampling, livestock was allowed to graze the
rangelands for one week toward. The paddock, covering an area of 6 ha, was grazed by a stocking rate of

150 heads of sheep. The grazing took place toward the end of the spring season just after seed dispersal and
before the plants die and begin to dry and become less nutritious to grazing animals. Density measurements
were taken randomly before and after grazing using quadrat method. The density of perennial and annual
plants was determined by counting the number of each species within nine 1 m2 quadrats. Total species
richness was measured by counting the number of species occurring in the area.
One-way Analysis of Variance (ANOVA) was performed to determine whether significant differences were
found between the two grazing systems using IBM SPSS Statistic version 26.
3. Results
3.1. Density
Figure 1 shows the change in mean perennial and annual density along management system. The density
of perennial species did not differ among treatments (p ˃ 0.05) and was not affected by intensive shortduration grazing. Results show that the mean of perennials density does not exceed 4 species/m2, which
remained unchanged under high-intensity short-duration grazing. Contrariwise, annual species density
significantly decreased under continuous and intensive short-duration grazing (p < 0.001). Before grazing,
the density of annual species was 29 species/m2, which has decreased to 3 species/m2 after intensive shortduration grazing treatment.
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Figure 1. Density of perennial and annual species monitored for the period before and after grazing plot.

3.2. Species richness and botanical composition
Table 1 shows the species richness of the treated plot before and after grazing. The total number of species
recorded at the beginning of the experiment before grazing was 35 species: 12 perennials and 23 annuals.
High-intensity, short-duration grazing caused a decrease in the number of annual species to 6, but it did not
cause a decrease in the number of perennial species, which remained unchanged at 12 species.
Table 1. Species richness and botanical composition before and after grazing
Perennials species
Argyrolobium uniflorum
Atractylis serratuloides
Fagonia glutinosa
Haloxylon schmittianum

B. grazing
+
+
+
+

A. grazing
+
+
+
+

Annuals species
Anacyclus clavatus
Anacyclus monanthos
Arnebia decumbens
Astragalus corrugatus

B. grazing
+
+
+
+

A. grazing
+
+
-

Haloxylon scoparium
Helianthemum kahiricum
Helianthemum sessiliflorum
Kickxia aegyptiaca
Retama raetam
Rhanterium suaveolens
Salsola vermiculata
Sipa lagascae
Total

+
+
+
+
+
+
+
+
12

+
+
+
+
+
+
+
+
12

Atractylis carduus
Calendula arvensis
Centaurea furfuracea
Convolvulus arvensis
Cutandia dichotoma
Daucus sahariensis
Echium humile
Erodium laciniatum
Hippocrepis areolata
Ifloga spicata
Launaea angustifolia
Launaea fragilis
Medicago laciniata
Paronychia arabica
Picris asplenioides
Plantago ciliata
Plantago coronopus
Schismus barbatus
Stipa capensis
Total

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
23

+
+
+
+
6

4. Discussion
Haloxylon schmittianum steppe is a kind of vegetation community covering more than 600,000 ha and
accounts for 14% of the total rangelands of Tunisia (located in the most southern and driest part of
Tataouine). It is a constructive species in desert steppe that are generally composed of some xeric shrubs,
such as Helianthemum kahiricum, Helianthemum sessiliflorum, and some desert and spring ephemeral
species. These shrubs are highly adapted to the harsh conditions (Jauffret and Visser 2003; Gamoun et al.
2018). On the other hand, the high presence of therophytes mainly reflects the favorable climate conditions
in these arid rangelands during the last two years. In the spring, when the rangeland is in a resting period,
there is a greater variety of plant species available for selective grazing and grazing animals are highly
selective when given the opportunity.
The changes observed in our experiments relate to high-intensity short-duration grazing. As was expected,
grazing had an adverse effect on plant density and the botanical composition. Meanwhile, the effect of
grazing is observed only on annual species, however, we did not detect any grazing effect on perennial
species. During a short period of grazing in late spring and when the vegetation cover is heterogeneous,
animals are forced to graze only the annual plants due to their higher palatability (Van Oudtshoorn 1999;
Wan et al. 2015) and higher water content without damaging perennial plants. Conversely, the perennials
species’ distribution was unchanged and was indicative of arid rangeland stability under grazing intensity.
The effect of high-intensity short-duration grazing on this rangeland was indirect, possibly by altering the
microenvironment through fragmentation of the area of crusted soils and seed dispersal.
In 2019, we started a grazing management experiment to gain some information about the effect of highintensity short-duration grazing on vegetation dynamics and to obtain a basis for rangeland management
advice.
If grazing throughout the rainy year is a goal, its success is set up by good management at the beginning of
the grazing season. Under favorable climatic conditions, intensive grazing systems for short-duration is an
alternative proposition. This grazing system allows to graze annuals plants and would leave perennial plants
to continue their growth without damage, which would be enhanced in the following years. Moreover, the
implementation of a short-duration grazing system proposes that increased animal impact, such as hoof

action, created by high livestock densities may be advantageous to rangeland ecosystem that would improve
rangeland productivity.
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